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(54) SYSTEM FOR COMPENSATING POLARIZED WAVE MODE DISPERSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
system for compensating a polarized wave mode 
that can surely and with high accuracy prevent 
deterioration in the signal quality due to 
polarized mode dispersion. 
SOLUTION: The system is provided with a 
polarized wave controller 1 that applies polarized 
plane control to a received optical signal, a 
polarized wave separator 2 that splits the optical 
signal into two orthogonally polarized wave 
components, a variable optical delay device 5 
that compensates a delay time difference 
between the two orthogonally polarized wave 
components, a polarized wave multiplexer 6 that 
applies polarized wave multiplexing to optical 
signals of a 1 st optical path 3 and a 2nd optical 
path 4, an optical signal monitor 7a, that detects the optical signal with one 
orthogonally polarized wave component, an optical signal monitor 7b, that detects 
the optical signal resulting from the polarized wave synthesis, a polarized wave 
controller control circuit 8 that controls the polarized wave controller 1, on the 
basis of the optical signal detected by the optical signal monitor 7a, and a variable 
optical delay unit control circuit 9 that controls the variable optical delay device 5, 
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on the basis of the optical signal detected by the optical signal monitor 7b. 
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ttris^ i <o3t«#«u*a*s*aa b 1 kah 

ftm&fflw^&*mw-tz>wz i 

«rEfflK*JW^a«c J: Sffljfi®»J»Sr b <t (-«JE3tff-^ 
ME(l&£lK#AK: <fc o T»«S *xfc 2 o^EJlM 

iCS!flittA^«rUArsSS«lflt¥ft2:. 

HUE 2 ocoLE^di^^^o 9 ^roiC^fflnSA^T? 

6 IS 1 03t«* t flrE5g3E««#aa> <b Hj^ £ *L*:m 
E 2 o<zm£fflHfc/S#J&> b * & JR 2 a>3tff # 1 
<£>3fcf§ 9 U-*-*ttttl4MB: fc > 
fflE5tfttB^tc ioTlJ 9 a^HfcltfjEJg 1 GQftil % 

StTE* 2 <o%m^ b t lcffiEiljSMflt^A«r»J»r £ 

«iE«2<o3t«#«r«aiL, t&u«***;h,«x*«si- 

SWE* l 0M*»fcfe iVWEJB 2 o»J»^«^ffl* 

i: K^^fi^Mo 
3 ] SUE 2 o<att2fcffiifo£#<a 5 h<D-jj<D 

S»Ejlffili«^a:*sfflA Ufc3t«#S:ttai-6» 3 

MES 3 <03t«#«a#«*s«WJ b 1 
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Eft«S^»<D«s*&»Jffl-t-£>» 3 OMtP^SkJ: . 
* S w £ -f*IJMt4( 1 * fete 2 ICE 

«^«^- K5MMMtSHL 

ffiEIBttmfl^Slw «t 5{I«®ftJtfP£ b <b (^bUE^II^ 
«:2o^)iC«fllttA5^^N|-t-«flltt5>MI¥Sj:, 
flftEffl«E4>K^a»c ± o T#J& £ ttfc 2 oOiE^dKfi5c 

SESsfflStfiit^ £ a* -r s s@4i(K ^a t > 

- ME 2 ooE£<lj&/£#<7) 9 *>o-*OilSfflSS»<0 

fc 5 l 4: «TE«3i ««^»** b * *tfc«r 

E 2 o^SSlS^^ ft S« 2 0> *«* o#-^|5 

lttBJtBB^IkliiioTS 9 fflSixfcMEIB i ^3tft-^ 
*5<tt/StJEfg2(0*ffli#(c*|-L % loomE»105t« 
20 #fc 2oCOME^2(7D^;{f-f- < b LT#»W»C«l9lfc*.T 

iWEJS i (nytis^Z b <b ctfiEIiS^jS^^^jit^ 

-^(OitiEm 2 <D%m^% b t KcffiESJi«|flt9At:»j 

to^^BtrE^ 2 co^f-^^r b 4r f-«rE3t«S^<0®g 
**»J»-*"SJB 3 «>M«P¥« t . 

mrE^^-f 2/^e>a**nfc 1 o<ommm 1 

*5J:r>*2ocDHfJEm2c03tif-^^^tiiL, 
30 :h,*K»j£-*-aMEIR <D»J»^iMciH>3i-** 

mUit*^ y^fei:VWrE*«»*lll*«S:«F»Wffllft 
(ttE*«**UJ*«l4, 

fitfE«*^at-J:oTK**ix^«ft«#^b^ p y ^ 

■r 5^ 2 u^u^a^a <t , 

ZmtLtz r <t 1 - 5 <D^-?tl1)—D 

[»3RJS 7 ] ffjEm l 3 <Dft«-§-«ttJ#a*fcli 

50 mE*fflnwftiu*»tt, 
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Mo 

[H»*3S9] WE^-f 1f«#tt. 5 00 kHz^TO 
[000 1] 

[0 0 0 2] 

«*««*S#«Ei-S. r<oaC3t(Btttt«*rPSP (Prin 
ciple States of Polarization) £ P?-5\> — J&t-> ttS 
(SOP : States Of Porarization) 12, C 

'It — K»* : PMD : Polarization Mode Disp 

ersion) $rtt6 0 ^(Dtztb* PMD^of:)tlf^ 
lis »ftofci»IIBaii*:**tfcit*«*«*o»Di:4 

[0 0 0 3] iS&COPMD^teO^b^B^^+aS^ 
[0 0 0 4] 12 9 1*, PMDiasS^fttPMDi 

ta*Lfc*«*ii (H9 (a) ^-rj:9^p-{i& 
(b) ic^-r^^^p-ffiKft-^^ s -mmt^tte, 
mmirz>itMz^ m9 (c) i^-r«t?)tw, p-es 

^>%(D^^m (SOP) tt, |R*aS^JS*^«toT 
[0 0 0 5] r-T% ±3SL^:»jgB#PflS6S:^.i5t£* 




2002-16548 



opMDisfg^g^o^Tt&^-rso 1210^ 't£&o 
fitt*-K»* (PMD) a«^Bo«ts««^r^-ry 

M^&i, fc^X.f*. ^Limitation of Optical Fi 

rst-Order PMD Compensation , H.Bulow, WE 1 - 

2, ofc99 {^fe«£mr^£ 0 12 1 oi^&^t, r 
i o 2lc < toT2o^s^-rsiSiS^I^Bi$n5o 

1 o 6 iaot^^6 0 itLiaot, i9(C/TL 

£ k .fc 5 PMDttfliasfcs ttfc 

[0 0 0 6] — *\ (210 JC^ Lfc^EftigJES 1 0 5 
-^il^PplMSr^-iSwirtciorPM 

20 12 1 i Lfciis^- h*ftmffimmwte. tit^, 

3tj£fc f Automatic polarization-mode Dispersion compe 
nsation in 40Gbit/s transmission] , Hiroki Ooib, 
WE5-2, OFC99lCfegc£;ft,T^£o 121 UC*^ 

yy(s<2 2 4 PMD Srtoa®W*MC(*:i: 

»1 0 5t^;1£— ^coii^Pfl^S^L^^co^^: 

30 [0 0 0 7] iS«fi7 7^^2 2 

£T [ps] t-TS^. <BJft*a»«2 0 1 (DUSfelZX-D 
X. T [p s] teXTf-T [p s] <^V^"fn^W5i3£* 
Sr*^-C#So ^(Dtztb, - 2T-2T [ps] COPM 

d^-t~t [ P s] ^xffim-rz^ttfxzzzt 

2 o 7U:J:oTfilfcHU dffiM^SiS«Jffli(HlK 2 0 8*s, 

ii« 2 0 1 ^ Wt^) : i: i:<t ot PMD 
40 HMM-6J: 5CUtPSo 

[0 0 0 8] 

iftwrnmi-zo t-tzwkM] i2io 

§§l 0 l^J:t/"5j^*ai£«l 0 5^*Sr«Wi"SJ: 

PMDHfC#6<45fcttl^ tti^SixSftft 
^jfijgSrt^^ffl«t#J»«l 0 iioJ:^pJ^^iili§§ 
1 0 5«)»*^*J»*lR]«r«HIB-*-ar. i:^-e#-f, 
4 PMDilSrtT n t * $ -C# ^ 5 HIMfco 




[00 0 9] — Elll 1<C^Ltz'&%:(Dm&*r— K# 

itz^±.\mm-rz> r t ftv> t ^ 3 o 

[0 0 10] C<D*Wli±El:i«*Tft*ftfcbO-e, 
icfl 3 r t K&ttififlt&KfrftS r t 

[0011] 

«>, K»»»fll*«tt, A^ 

(■ttftlff^Slc J: ddttffifHffli: t> t (c*HE*«*S: 2 
J: o r S ixfc 2 oco^^il^^^^A^ 

2 o<t)®:x{i&j£#o 3 *>?n ^fii^- 

*2©#«*«ttH«*i, MEW 1 

ttu Lfc*fB»* b t \zmmmi&fflw^&&mm'tz>m 

b t t-ffiE3l5£*«^S:«:»J»"r 2 <o»J» 
[0 0 12] CO^BJtCcttt^ ML/-:2o^ 1 (7} 

*«»*Hi#a t » 2 (o*«»*a*a t k ± o x^m 

[0013] otfO»WlC*^6fll**- KJMMMtSS 

at, WEffl«»J«^aJwi5(B»ffi»J«i«:bi:(c«rE 
2 oroiaXffl«fiR»ici«li-S««4MII*a 

t s fjisdR^gs^at^t ox^gs^nfc 2 oobbhh 
o(oa:^{ii6fi)c^^ai^i-5®^ffi{s^at, mis 20 

fc ffiE«5£ti«^aa> ixfctfflE 2 o<£> 

£&9ttj-r#;&tii^at, «rEft*ffl*a^j:ora<3 

U**Lfc«fEJS l <0ft«*fc J:i«1tEflS 2 <7>3t« ^-^r^ 
#Wfc«9»;tTU*-rS3ft*-f y^-t, WES l 

m^z 1 t icmE<HSffi«i#a«:«j«ii-«ffi 1 

at, mE*2e03fc«**rbfc*-«rE5li£1i«*a*»J 

m-s^osusp^at, ffiis^^y^^ai^sn 

fciWES i o*«»*3 J:tMME* 2 ©3ft«»*:*ffl U 
*mtt»«r*ix€ p lx»«-*-S«rE«5 1 ©1MP¥«*3 <fctf 
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WE«2o«i«i*a^a*i-«ft«#*ai*a4:. we 

y^is J:t/«tE3t«^«tB^a«rft»W«]»«SJ» 
[0 0 14] r^W»c<tixf^ 3t*-f S^KJloTB* 

^ao^tc x o -cmfcojg i *s x xm 2 oHfffstit 

[0015] oro^K^SilS^- K»»M«3S 
Bli, ±E^36Mlc*5V^, BftE 2 ooiES!ffl»ric»<o 

at, WEiS3B«i«*a*sm/i"ufc*«***ai-sjis 
3o*«*»a*ai:, wejii 3 ©*«*«iu#a3ft«* 

ffi L*:3fc{f b t «c«rE*«S^aco«g*S:»Jffli-r 

So 

[0 0 16] «3<D3t«-^«ttl^a 
jWWIWUliiL, JB3^«»^a*sJB3(0»fS#*a 
#a©*Ui*S*«:bi:^ *«S^a<^«SE*«:*J»i- 

20 [0017] or^WtC^SffiK^- K»**l«* 
■tt, A^^tt^3t^I^ffiS®^J«9^tT3(iSMai^ 
at. WE«Jfi«JW^a^J:S«jRB»JIB«rbt^fl(rE 
*ft-^$r 2 ooitS5««fi8»lc»«|-rs(Hj6»«l^a 
t, WEiB«»llt#aJc:J:oT»(*Sixfc2o©ii:jtffl| 

oont«fli«*»trai*-*-s3i3aE»flt"#at, ^20 

«si-5#«K^at, ffirE2o^a:3S««efi8;^o5*) 
30 0-*OH[3t««*»-C*>SJ|Sl 0*«*i:mE««*l 
«#a*» 6 £ Jxfc MIE 2 owfi^iM^^ e> ft s 

& 2 co3t« # t gpo^t ^-^r^ 9 tb-r^ai^a 

t. HflE>t^m#a(cJ:oT^»9fctl^nfcitlE^l03t 
«-§-*5j;U f flffE»2 0*;«^»L, 1 OOfttTfefS 1 O 
2o(DftJEm2C0)tff^-t LTl*»«lcfflij» 
*.TU*t5*^-f!xf-i:, fflEffi l b t 

WEffl»«»#a*»J»^*»l^*W*a4:. ™^ 

AtrEX 2 <n%m^ b t jc«rEiiffitt«^a«:WJ»i-5 
JS2 0««i*ai:, «fe*w«rE« 2 bt«-«l 

40 E3t«*^ao«**^»jj»-r-5S3<o»j»#at, m 

«tt/2o<75fl(rE»2(0*«*S:«ffiU, «ltBiB*4r^:*L 

*n»jcE-r swtejb 1 ~m 3 (o»j»^a*-Hi^-r 

»»B*«i, WEA^>f 2x^*5J:t5mE*flr#*U# 
a*^»W«)»IW»i--5«)*»J»#at, ^{ix.fcCt 

^wmt-r^o 

[0 0 18] c:co5SMJ-J:tttf, oTB# 

^fk<M+^ X ->xm&<»% 1 3 ^MW*a«rai: L 
50 rsistsrtmSo 
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[0019] o«f*>B9IK:a»*»ft«ft j e-- K»tk»«» 
[0020] r^^iann nrstiiBSf^fltftSrffi 

[0 0 2 1 ] o?(D%0^:^^{ijS^- K$Mft««SS 
Kttt, ±IB<038M^*3V^r, ffjEfg 1 3 

T Kft * lxfc**« u-</u£}$ m-r 6 % 1 

t^UliiWi:, ffiEXiM^fcK<fcoT2E»£*xfc 

[ 0 0 2 2] r.<D3WlfcJ;*Ltf, 1 —JR 3 <7>3fc{§-*§-& 
A^tLfcftff^m^ff^^&U IIOM^ 

[0 0 2 3] O#*0^^jC^-5(lffi^~ K»»M«3fi 
[0 0 2 4] r^^^iix^ flftEIB 1 ~» 3 30 

»*a*«*fctti»E*flr**m*«3ft s , A^$n^* 

[0 0 2 5] of©8fll:d^5«*- K5MtMfi«3S 
Bl*, ±E©»WK:*3^-t, WE» 1 -JS 3 «o»J«9^a 

ho 

[0026] z<nmm^£ti^ iiiiEii-S3^*ja) 

[0 0 2 7] o#*o^^(c^-5igffi^~ K#**6«K 40 

±E^*M(-*5i^T, BftE^-f 5 00 
kHz KTo*45« -*§-T-fc£ r <t Z&mt-fZo 

[0 0 2 8] Z<V$£WlC±tU~£, gl-g3(OH(Bf9 
rt^MEf^ 5 0 0kHzWS^5fl§ 

[0 0 2 9] 

[0030] mm<Dmmi. unit r^^nsso so 
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^^IDT^^o glltcjo^r, ^MiaotPMD^ 
§11*1, A^*ttfc*fS^ffl««ffiS:ftiJffll-rSo fift 

3o 2o^liS»9^- #<D<BS?:RlB«:bo3te« 
SfSl3fc&3lcffi;^£;ft,. tt*<B«fc«flR*fcojfc 
fi^tt, Sg2 3fc&4{Ctt±;fj£ix£o 
[0 0 3 1 ] S?S 1 3 tcA* $tt3t3tft^-li. IT- A 

ft^^-^^tL5o ffl«»Jffl»»JW@B8l±, ^f^- 
* = * 7 a ^P>m* *ixfc«#*r b t fcffl««HW» 1 & 

[0 0 3 2] ®2 3tK4{CA*SiXfe3t«-^tt, 

^£ft»ffi»5tcA2>£*u *r&#iiffi» 5 ■^rSESfe 
SSVMMIbIK 9 <D1M8p<Z) b £ fcftft^ciitt**:* 

[0 0 3 3] fflltt^A«6(l, Sl3feK3*3j:t/S23t 

Pr3E3til5£»5tc:«tS513£*S:»Jfflli-S. 
[0 0 3 4] -rr% flttffiff»l«Sj:t/'prK3'fciIfiSS 
5*L ^iX^tL^filL^^ft^^^ 7 a, 7bia6 

ftbfcitXlBttttUR (psp) **<D«*tt:ffi**r*tt 

T ^ * V> <b ^ 9 * ^ I - <fc o T « IE $ ft 6 C <t t d ft £ o 
[0 0 3 5] IMWlfi, M$L$tM&2\C£oX\gi 

^<H»«t&o*«*755A^$ix6J:5tw. fc5v^timl 
3 Sn5*«fioi^^ft/h <b 5 <t 5 twffl 

[0 0 3 6] prSE5til5£»5fi, rcoffl8^-K 

a^i * nrt itm p md <h 

»/h t *S i 9 (c$iJ^i-^> r t Id J: o -c*»*iiJi 
[0 0 3 7 ] fe^b\ IttflMllj:, ¥«L&fcbX/4 




£ 0 {H&tr-A^y Ltlt 7 T -f 
#T#5 0 ^T£ft»3£«5ll ^JtbSSJ^toT^W* 

^ (c J: o r 7t?§g £ Xft £ -fr 5 SIB * m 5 <fc 9 \c L T 
t>J:V\> 10 
[0 0 3 8] E2*5j:t/ia3S:#BSLT*«^- 
^^7a, 7b««Cot^Mt5o HI 2 
11 3fe{f-^r-* 7 a , 7 b<0S**»«j*O— 
D^^gjT'fc^o Hl2 fC^l^T, %\t^^=-^ 7 a , 7 
Ml -y^»tti^J^^fflS-rSlH3?S(cJ:oT^m^ 

*1% a^£*l*:#«-5§-ii 7*h^^- ki 

3Ci;oTi^f:f^$tl6 0 ^PJ»if*&S8 1 4 
fl A* SftfctKftfs ■*§-*: t"</MfcttJ« 15a £J0ftfJ^p<7? 

*J#*B« 1 4 <0fiJ»£ftU»-t-*. * d 3/ ^ttt±i§5 l 6 
»1 A^ft-^co^ o ^ftHlSl5b 
fctHrti-*. i"</H*tti»l 5 bfc:AA£jh,S«#*l 
5 a (7)^J^(' J: o TM^ A^lf 

«lta»15a f 15bll ^t-K^^yo^-^ft 

5 0 ^^ia«i 6(1 3fc<f-5§"=Er-* 7 a, 

7 bl^A^^tl2>3tft^5NRZ{§-§-T-foS^^(^ 30 

TlStSr^St?#, A**ix5Jfc«#^RZfS-?--C 

[0 0 3 9] Sfc, H3I1 «!f^^7a, 7 b CO 

^r-*7a, 7bi:«, ^ns/^ataa*«r»JS-f 
SSKKJio-CjlSSixSo *i\ Art Sitfcftff -Ji- 
ll 7* Ki 3fc£oT«Mt*l::«8IS*L 40 

5o ^newwrnis i 4 n A^^titim^m^^ 

m^-t^o 5 afl *TK*iJftJ*M« 1 4 

5 0 ^oy^ftfflSl 611, 4WajA 
\%^<r>^ n ^^ftffiU u^/ufiltasi 5 bUifctirtt" 
6 0 u^MfcfcHS 1 5 Ml ^ny^ttfflSie^bUi 

SlfflSl 5 b^5><oa^BSr, WftttlSl5a)5^ 

OttirtAlcJioTBftllU B*JM8*4rttirti-S. 

X\ f&m&l 7<OttJrtll mffift^fc 5(0^o^ ft 50 
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m^-<;Mcit#]i-£fctf>, (U3(z^Lfc3tft^^^ 7 
a , 7 b II 2 fC^ Ltzytm^r^-? 7 a , 7 b 1 15} 

[0 0 4 0] &ib\ ffll^-^7a, 7 b 11 §2^ 

fciti 3 Ltzmm^mb-f. mytm*-*&m^x 

n$L'tZ>±o\ci,xt>£\<\ <gfi^~ reMftttfltSUM* 

[0 0 4 1 ] w^HlfeoJKtei Idiixll 3fef§-^~* 
7 a, 7 b^ibar LT*«-§-Sr»aiU, wWttttie*S: 
t l-ffi&^J»§i*jaii08S 8 is J: tf*T2E3teiltt«*J«EI 

s§ 9 a**;h^*xffla6»j»s 1 &&xf*i&yt&m& 5 
[0042] mM<oMm 2 . ore, r^^<onjfg^> 

lc:fc*t5«rae*5ilK«»J»lHlK9(^«fiS;S:l^ffl 

1 1 m cx&> *) , m-ffif&&ftiztem-n^*tt 

[0 0 4 3] (3 4 II Z<DftW<DmM<DMffii2XlbZ>S 
Hl4 d&^T, ^2 3 11 fcittf2KHz(Z)iES 

ban ztitiiE&iiiT* * -fights ytm^-f 7 b^ 
^A^^tLfcif-^<b^^^>>v^L, m^^K-r^o ^ 

^r^^^^tt^ft-^tl it^l 9 ^ JZoTti^I^n/r 

t-*S 0 *P^tff2 l« x fi«*ia7>f /u^ 2 

* Ix^iKSIfS* t &m$s 2 3frbftt)£ft,Z> jE3£ jfi^ 

[0 0 4 4] :<DJ; 5i»W^i:t5ii:i:j;o 
T, 7 b^6a**ns«*^**ift 

r% 7tk%s]s»«ij«psik 9 l 

mM7-<^? 2 0(D^ y h*7m&mcJ:^X&:fc&i% 

ttftfl 10 0HzlStfe5, 
[0 0 4 5] ±»Lfcwr**5B«*»J«lia»9<0 

«*«1 «**»»»j»ig»8^<>affli-sr 




(7) 



11 



Jt^^^r lOOHz^L, (IttttMMJMsIB 8 <D 
JS»»S««ri k H z KiS^-TS <t ct^o -si 

^2kHzH, ffi&#J&m»J«l[e]R 8 -CfflV^jEtt 
8f-f f «t^«ft«: 2 0 k H z 1 15 1 J: v\ 7^ 
mm*ti***f'<<< *<ot!&mBL\zit 

Sr ttf&mX'$>Z>tc$>, — OOkH z£XT<Dm 

[0 0 4 6] r.w**o*l»2-ei4, WHM*tt*a;«c± 

[0 0 4 7] HHfiO?g(g3. 0#*Ul, ro>*W(DSBS<0 

[0 0 4 8] 121511 :^P^(DIM13-Cfc5i 
H5l:fc^T, 3feif 3 7 a H m2^S§4±<75 

[0 0 4 9] rtLd ««»««2<o«p14»-J:oT, ]R 
1 3tK 3 ±^t^M^^2 4 JiSreai-TS 

te*0»i3lti8 3**:tt»2*i64JcfcBfS[ 
(7)1^^1 w)tfff^A^ $ ^5 r*$> 5o 

*« 3 7a -5§-H g§ 1 ft 

B3K'fcott, St2 3te»4±"CfcoTfc. ^ffi-Cfc 

So 

[0 0 5 0] ^46. 5 Kl*5V^\ ftff ^ — ^ 37a 

[0051] nm<Dtem4. o^t^ rco^onjs^ 40 

tt. 2o^fi^^7a, 7b4ffl^-C088»J»» 

v\ *»Sd#««aicJ:oTiBtt»J«i»ii3j:t5Rr«* 
5B]S»5 0*JHi*:ff 5 £ 5^Ltv^ e 
[0 0 5 2] B6I1 Z<DftW<Dnm<OMffe4X-&>2>{% 

HefcJB^x, ^<o«K^-K»«Wt«SS«li, 2A^ 
1 \titKn%*s< y^A 2 Sr«ffe(CRlt. ft<f-*§"=e~*7 50 
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a, 7 b(C^i-Slo(03fefs^^^7^-rs^<h:'b 

'ttom&fflmu* z*wtrtx^z> 9 *<Di&<omjSL\i. m 

[0 0 5 3] *^-T 2<D2AJHa^ 3l2 3tS§4 

^ix^c 1 ^(D^tm^-fritm^-? 7 iz&jjztiZo % 

7ii. ffl»»JW4 3to««MB^lcj:oT, fg 
2 3teB4±0*fI^-3ftS3S«*tt^:«-&^tt, ftfi^Srd 

ac*iU6«»j»[aB9jcm*i-s 0 w«W4 3ii 

ft*-* s/^4 2*5<tO f ^t«^^^ 7tC*ftTNF»W# 
[00 5 4] -|S:C, 3t{m^^7a, 7b, 7lt 

So 

[0 0 5 5] nM<Dftm5. rco^p^con^ 

ii5cov^Mt5c ro^jsojgflgsT-n mm 

t««(B8BBii:J:5PMD*|«©*ftP)f % SfcfcL 
^i£Xffl»^^^?S-CKofca*o^ 

$t<£#1S£cPDL (Polarization DependingLoss) 

a«r-#sj:5t-L"C^So 

[0 0 5 6] B7I1 Z<D$&W<DnM<DMm5X$>2>ffi 

nmc&^T, :o«*-K»WMm SSift 

& 3 .hldKtfrt: pT^3t®^§§ 5 0 , 6 <omm 

osr*j»-t-5prae*««»»j«iiHiB5 1 ^/ct^ft/c 
ssHti^o *:<Dik<Dmm*.. nM<DMmi<Dffij& 
tmcxz>v) s m-mi&nMcfrm-wttttirX^- 

So 

[0 0 5 7] ftff-SMr-* 7 cli, «l Si 6 Cl <fc o 
ft{f#^e-^ 7 cOMlt »m^^7a, 7b^ 

i^cx'^So 

[0 0 5 8] ft*>, ^TfE3t«*«*iJffll|HlK 5 1 <0«fiK 
tt, ll2fio^ffi2(^*tS^«3t3Bffi»»J»iaB9^IS] 

?uv?m&®m&&&Tz>\B\&mf8.£Lxb£ 

^3t«St«5 0{i, $2«4±i:^(t6J:9i:it 
fc«fcv> 0 <c*5, pTK*««»»J»iaB 5 l 
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[0059] ni&<njtm 4 ^ r cnnifo<oftm 5 k 

[0060] z<Dnm<Dmi&5\££ti,&s mmmm^m 
[0061] mm.(omme. o^tc, -o^^n^co 

[0 0 6 2] H8I4, ro«W<Oj|JS(OUffi6"Cfc*iH 

H8fc:fc^T, r.©«*-K»IMll«aaiE«tt, ill: 20 

»6Jcftx.r"Br*«JB*faWiff6 OfeKtt, kopIIS 
JB»r*Ki* 6 0ia o TSS*lfltt0ttflt«:f? 9<t9(: 

[ 0 0 6 3 ] (H8 [d^l^T, fei£S£*Cj;oTPMD£ffi 
ofc#«*tt, MJ«i{:A^$n^ 0 flittffilWB 

^7 l bA>&?7Kttntt«Ktt6 0£>AttJ*a«6 4 CA 

-^ra ^ 7 1 (Om^J 1 bKA*j£*U «g^- 7 1 c 
[0 0 6 4] ^£«JBff4*JKtt:6 0(1, lrt 

k^-tw 2jmrwmi, 3fc*«&6 i rtKA 

wflHMIJS n eff t ^ -f y/t'j/fAi:$:ffl 
^T^T'it:^^6o U = 2nef 

tf«Mi*JB*f*nefftt— t-CfcSOT, *Df¥RSF|5 6 3 
a, 6 3b«r&W\ I(7)WS6 3a, 6 3 b (DfflUJMk 
Sr»J»L-C3tW»K6 lKi&fifcJKSr^x.. ^{ift<0i§ 

»ffi6 3(:«toTM$Wc so 
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[0 0 6 5] wwT\ ytm^=-? 7 bfi. fcf — J^^zf 
y 7 2 Sr^LTftlf— U— * 7 1 <Di&* 7 1 c 

flE*fBJffli[E]K 7 5^tB>ji-So ^IKfflJS«r*iK*»J»[5] 

[0066] -zim&mmmmw s o oAtts^^ e 

ot-^«^^, (B»»Kii7 4^ffi*Six2)o 
«K»««7 4li, & 9 tfcl £ iftfc— ffl<7>ft«-5§-<7> ^ tb<7) 
-*<OffljKffiSrtoffl3t«:»KL, 3fcf§-*Mr-* 7 a K 
tH^-r^> 0 3fcfE-SHE--*7 ate, ^Bt^tLfcffi^tOfflK 

WS**t4Si fefBllt^fif t: 

[0 0 6 7] riXlCj:oT v ±.7&Ltl9£m<DMmi -5 

Lfc}fc{f-5M=-~* 7 a, 7 biaS^^^^iaot 

[0 0 6 8] ?S*5, ±«liL/c^iS0^6T^, 
Wne 3tcJ:oX5tW»S8 6 1 {^g^IS£?$7ti±\ ^ 
ix^J:oTilHi*|IIH6Sr»MEi-SJ: 5 lc LT^fcas, r 

[0 0 6 9] ±S!LfclMS(0»ffi6-ert:, t*-A 

^yy 7 3t-<toT^raE«B*r*j«*6 o^as^ 

£;h,fcftm#0-^£&9ttiU {I&#gf^ 7 4 ic J; o 

[0 0 7 0] w<oj|lft(0^ffi6icJ:ntf, Xtt^lRl 
ioiffi^r pTK«B«r*IRi* 6 0 \z X o rtf 5 r t ^T* 

[0 0 7 1 ] 

tf, S*AL^2o(DJBl0*«*ttm*«:i:JB203tfB 

1 *5<t^ 2 <DfflW^&&1&iL LT»J«H-S J: 9 
tcurv^5^T\ iSi»g^o5fe||/ < cPMD^«$rfir 5 r 

[0 0 7 2] o#*03SW»cJ:n«. ft^7fiaot 

tH^^^-C ioTlS^ 1 *3J:U?S 2 0*Jffl#©Sr 
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[0 0 7 3] o#-o»M^J:ixri, *3«>3t«*«m* 
Stf*ft«#«:8lttlU »3(Of6iJ»^a3JSl3(0*«tS 

PMD»«o*46f, »ALfcKXfliKA5>ASfiiSK 
-C«ofc«5fc*>3&, t4t)t>««Wl*PLDtti 

[0 0 7 4] oJf<D«WfcJ;ixtf % JtMj/flcioX io 
[0 0 7 5] ojfa>»Wfc:j:*ur* RTIE«B*r*l(t** 

[0 0 7 6] oyoaWJC J;*ttf , » 1 3 <D3t« # 20 

y^«**»IHL, JB2<7>«#u^</Hft£a#a75S, Utile 
i9l-L, * d *y -*-tz <t ^CLT^ 

[0077] o#*o*^tij:tLrtr, stiiem i 3 ojfc 

[0 0 7 8] o#'(036M^J:ixtf, B»f5!g l -Sg 3 

~f~-5o 40 
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[0 0 7 9] o£V>*91KJ:ixtf, (Ofljffl^ 
SrtOffirtE^ 5 0 0 kH 2 ^T^M6<t 

[BB0ffi*ttK9l] 

[mi ] ^<D&m<onm<Dffimi -cfcsffis^e— k» 

IB 2] HI 1 (C^Lfc^f^^^ 7 a, 7bOPil 

iB3i b i 7 a , 7 b cnnm 

[HI 5] I^^^Ml3T'fc6{|^- K# 

[H6] - <D&w(nmm(Dj&m 4 -e*> *<i8Hr— k# 

[El 7] rojBMoSMScQJgffiST-fo-Sfflifi^E— K# 

[i8] rco*Wo|tSfi(Ojg1B6t?fcSiBK^~ K» 

[B9] K»«OM«C5«jS:S:tt^^Sia-C 

[Bio] t£&<7) K»SIIgI^)M^/T 

[mil] ttswiisa*™ k»*««3sk^«i^«« 

1 '{RjK«jfll«, 2, 7 4 d&^PHSI, 3 JBlJt 
4 ^2 3tS§> 5pTSC*j1««, 6 (Bfi^AS. 
7, 7a, 7b, 7c, 37a ftf!^- 8 ffi 
S*WWMMIbIH, 9 ^X3fcS&Ktt«ls]H« l 3 
:7 a- h^^-- h\ l 4 RTKfiJWiflHB, 15a, l 
5 b i"</u4fcHU», 16 ^os/^ftfflS, l 7 |» 
18 19 tifliss, 2 0 {£«aiiE:7 

^U* s 2 1 *P*«, 2 2 mWlT^-?^ 2 3 ^ 
^ 4 2 ftX-r^ 4 3 «0ftffi|«n. 5 0 ^ 

5 1 ^r^^^s^^j^iH]^, 6 o ^rwa 

fflffr*8«*\ 6 3 «aS»JWfflJ x 7 1 jft-fr- .^u- 
^ 75 pTCXJBIFfVKffflMfPBK. 
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